Pulsed-field polyacrylamide gel electrophoresis: basic phenomena and applications.
Pulsed-field gel electrophoresis (PFGE) using polyacrylamide gels, termed pulsed-field polyacrylamide gel electrophoresis (PF-PAGE), had been developed for the effective separation of linear DNAs from circular ones [1]. The first generation PF-PAGE employed horizontal polyacrylamide gels run in a contour-clamped homogeneous electric field (CHEF) apparatus. The second generation system, using a vertical slab gel in a discontinuous buffer system and field inversion gel electrophoresis (FIGE), was found to be easier to handle and requires a much shorter time for separation than the previous one [2]. In this report, basic aspects of the second generation PF-PAGE, such as the effects of a discontinuous buffer system and field inversion on the DNA migration in polyacrylamide gels, were investigated. The results indicate that the periodic inversion of electric field can broaden the resolving capability of polyacrylamide gels, enabling DNAs that otherwise fail to enter polyacrylamide gels to be resolved in such systems. Successful and possible applications of PF-PAGE techniques are also discussed.